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'Sit 1 ^ 7t{i 2 tc|fl^<DS<bt^^^^#o 

li»*:^6] mmM^m^. l-m-n:r. ttzith-u-o-m r 

(Li±Be> Mg. Ca. Sr. Ba> Z nif-h^^mx ^Mitfi^ im.iik±^ 
-^^i-^o MtiC. Si. Ge, Sn. Ti. Zr. H f /&^f> J&^S^ J: ^9Mt^^^ 

^ iSJ[y.±«"^#i-^o N{±^^T-^^o ojim^-eab^o Ritn±m7umx-^ 
m^mi] mmw^ytm''. L^MyN i (2/3) x+ (4/3) yi 

: R. ^/itiL^MyOzN I (2/3) x+ (4/^3) y- (2/'3) z! : 
R (L{±Be. Mg. Ca. Sr. B a. Z n7&^P>^«2)S^J: Jj^tf^x-S 1 jgj^± 
^-k^ir^o M{±C. Si. Ge. Sn. Ti. Zr. H f Ij^tf 

tLS isj!ji±s:'^;t-r'&o N«M^T-*>;5.o oimm-c^^o Ritfh±m7tm'^ 
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[»*:^8] lri2^^#^^ LxMyN j (2/3) x+ (4/3) y} 
: R. tfc^LxMyOzN \ (2/3) x+ (4/3) y- (2/3) z| *. 
R (0. 5^x^3. 1. 5^y^8. 0^z^3;L^iBe^Mg. Ca^ S 

r. Ba. Z n-^^h^j:^m-Xy)M(,£fl^imii)^±^:^^-t^o Mt±C. Si> G 
e> Sn. Ti. Zr. H f ff^h^j: y)mi£fi^ imiik±^^yk-r Nit 

Ifi^:g9] LxMyN j (2/3) x+ (4/3) y| 

:R> t;^:t±LxMyOzN | (2/3) x+ (4/3) y- (2/3) z} : 
R (x = 2> 4, 5^y^6. 0. 0. 01<z<l. 5^ t/i{±x=l. 6. 
5^y^7. 5. 0. 01<z<l. 5. t/i{ix = l. 1. 5^y^2. 5. 
1. 5^z^2. 5;L(iBe^Mg, Ca. Sr, Ba. Z n;6^ib^:;&#J: «9 
m\tft^\m.\>X±^'^^^ho MtiC. Si. Ge. Sn. Ti. Zr, Hf>6^ 

[»^3glO] mfBm^#5&^ C a 2 S i 5O0. 1N7. glEu. . 
Sr2Si50o. 1N7. glEu. (Stq. 5Cao. 5) 2Sr50o 
. 1N7. glEu. SrSi202N2:Eu. t7t}±CaSi202N2: 

m^-^ 1 2 ] m^'^itm^Bim^^^irh ^ t «r#mt i-^w^^g i 
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3/ 



[0 0 0 1] 
[0 0 0 2] 

nGaN^#^^l3eofcW'fel§:)fe^^:f-K (J^JIT L E D ^: ^> ^ ) Srfflv\ ^ 
<DmmK{Y, Gd) 3 (Al, Ga) 5 O i 2 : C e OM^T'^^ tt^ Y A 

[0 0 0 3] 

^<^<t ^ ^ L E D =Srffiv>7t L E D^itmmit. ymxmtl^mTf)^ < ll^/^-'S: 
'fe<^l&51&'Srt- tfz. LED{i#-S#^T-T-^^/ia6J*^tt3S:ifO>i:xifi;65;^v^ 
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[0 0 0 4] 

mm^:m 1 1 

#ii=^2 9 2 7 2 7 9-^i2r# 
[0 0 0 5] 

[5i0j)«i^^^^ LXvt-r^ mm] 
m^tit^x. ~mm^7t)^^<. A<DBizmL\'^fzi6. m^a-feiciav^S'feofiTfe 

^m:^m<^tf>hfLX\^^:ho 
[0 0 0 6] 

fi. ?gtS36^3 8 0-7 8 0 nm'^i^<^ma?fet^?g'2> ^O^^^fe D^o C:tL=Sra 
fft^O-ofcLTti, mS«#tt56*^tf^>tLSo m^^S#te{±lllMtc^oTi5 
l). 5 5 0 nm;6^li'-^^irj5roTV^;g,o l^^m^<DWiW^X^^ 5 8 0 nm-6 
8 0 nm#i£i:. 5 5 0 nmH^Km \^nmm^Xm LX ^fz^^. ^^^^<7) 

[0 0 0 7] 
[0 0 0 8] 

^^mit. ^<Dx^:^j:mmAim^i-^i'zibK^j:^fifzi>(Dx^:ho :^mm(D 

[0 0 0 9] 
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0 0 2-3 2 6 1 5 5 ^ ^-i^ : 5/ 

;vo/J'-=5j< ti,~^^^^^^u mmmi(omit:^^i^ v)^tm^j:^i^mzm 

.10 0 10] 

[0 0 11] 

[0 0 12] 
[0 0 13] 
[0 0 14] 

^hKtfz. m^meKm^m^mm^^mi. mm^^mK l-m-n: 

R. * /i{±L-M-0-N :R (L(iBe> Mg. Ca. Sr. Ba, Znt^h 
ti::hW^X^mi^ti^imick±.^^mt^o Mt±C> Si> Ge> Sn. Ti. Z 

[0 0 15] 

$ <b $ fc, 7 IC^^^'fbi^^m^fe^ti. mfa^5fc#:7&^ L X M y N j 

(2/3) x+ (4/^3) y| : R> tfzHL^MyO \ (2/3) x+ ( 
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4/3) y- (2/3) z| (L{iBe>Mg^ Ca^ Sr^ Ba^ Zn^d^ 

(b^j::hW^J^*)mi^ti^imi^l±'t^^-t^o M{iC> Si. Ge. Sn, Ti. 
Zr. H f ;6^t>^^^<t O^tftL-S iaJ^J.±^r-^*-r NtiM^T'^^o 0(i 

[0 0 16] 

(2/3) x+ (4/3) y| : ^fcfiLxMyOzN j (2/3) x+ ( 
4/3) y- (2/3) z} :R (0- 5^x^3. 1. 5^y^8^ O^z^ 
3 ; LfiB e. Mg. C a. Sr. B a. Z n 56>f> J&^&S^ i «9 Mt^ttJS imi^J^± 
^^m-t^o M{iC. S i> G e. S n. T i. Z r. H f ;d^f>^;i)^<J: 
ti:him^^±^^^t^o NtiM^-CJb^o Otim^-C^-So R«^±li7nS-e 

^ o 

[0 0 17] 

■^t^izttz. m^^9 Km^hm^mm^^mt, mum^m^ L^MyN j 

(2/3) x+ (4/3) yl : R> tfcfiL^MyOzN j (2/3) x+ ( 
4/3) y- (2/3) z} (x = 2. 4. 5^y^6. 0. 0. OKz 

<1. 5. tfziix=l^ 6. 5^y^7. 5. 0. 01<z<l. 5. tfzli 
x=l> 1. 5^y^2. 5. 1. 5^z^2. 5;LtiBe>Mg. Ca. S 

r. Ba. Z n^-ib^^^J; l9M(m;5. iSmi-Sr-^^-r^o MfiC. Si. G 
e> Sn. Ti. Zr. B f :^^h^j: ^h^X mi:ifi^ imii)^±^-^^-t^o N(i 

[0 0 18] 

^hiztfz. m^mi 0 tc^;?,^^!:^^^?^^**. mmmt/tm^ c a 2 s i 

5O0. 1N7. glEu.. Sr2Si50o. 1N7. glEu. (Sro 
. sCao. 5) 2Sr50o. 1N7. glEu. SrSi202N2:Eu 
. tfzitC a S i 2 O 2 N 2 : E uT-a^tL. ^^<:>^^nm^^mt ^M^tm^W: 
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[0 0 19] 
[0 0 2 0] 

[0 0 2 1] 

^hKt fz. m^m 1 3 m^m i ^ 1 2 iciemo 

[0022] 

m<^j^mit. ^^motmBm^Mrmt-t^fzib(7)m.^tm^^ytw^ x xf^(Dm. 

m.\Z't:hfz^mm\.X\>:k>^}iii^h:ho 
[0 0 2 3] 

[nm<Dw^m 1 ] 

10f&^^M{i> H^^Tl Oi:> l-m-n:r. tfzit. l-m-o-n: 
R (L(i> Be. Mg. Ca. Sr> Ba. Z n J: ^{iftv^ 1 JgU^H 
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±^^^'r^o Mti. Si. Ge. Sn. Ti. Zr. Hf /Ji^'b'&^^i: ^ 

itm^^yti^l 1 a=l:^tr^^tt>|>t3^1 1 b ^ * ^ 1 1 ^^#£^o 

[0 0 2 4] 

m $ tty^: tf ^ ^ Kf ^ ^ 1^ J: o T^g $ tt^ o lil^fc^ 

^1 0ic5fM$tLfzmm}±smi47^^ 1 4 icioTi;- i so-^-j? 

> h u - Ki 3 afej:t>'>r ^--^-v- Ki 3 b Kmumm^^^o ^m^i 0 

CO i d K^m=^ 1 OiSX Xf^^m^ 1 1. ^WM Lfz V - K*7 V- A 1 3 
[0 0 2 5] 

rm^lfi-LX. S i^&^T^' K-ytfcJiS i^Jg^^^v^^lOnMGaN®. S 
ii)^V-^^fLtfzitS im^Tb^mi<OnmG SiNm^ O ^>^v^nMGaN;5^ib 
>5:;g>nM:3>^iJr T> K-:^*fc{±S i 5iJg;&« n M ^ > ^ 

2 <^G a NJS. #-a»^=-#p1t^0^5fc^ (G a Nlt^Jf / I n G a N^P 
JfOi^^P^it) . Mg:;65>*-y$tLfcpMG aN^&^^j^Sj^pMG aN;d^^J& 
^p^'^y Mg7&*K-'/$tLyi:pl[G aN:6^^'5:^pM3>i5'^^ b^:6«JllM 
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2002-326155 ^ ^-i^ : 

[0 0 2 6] 

[0 0 2 7] 

[0 0 2 8] 

LT^) J:v^L> Si. Z ni!}^h^--:f^tifzG 2iN^nmLXi> 
[0 0 2 9] 

0 nm:d^^4 9 0 n m<7)^HtCi3V»T±IBfctf-:5' ^^M-t-S i::^^^-^ § t 
T'c:, §timMli. ±m^mKmk^fl^ii<OX-li^<. 3 e 0~5 5 O nmic^ 

[0 0 3 0] 

K^^. :d^oBe. Mg. Ca. Sr. B a is XX^Z a7()^ii^M^$itfz^-tj: < t 
i>l'0(D7tmt. C. Si. Ge. Sn. Ti. Z r is XXJ^B f it^hM^^fitz 

^-^£<ti>i (OTtmt^^^^ ^ ui5j;iV'/'tfzit^±m7tmxi^m^fifzm<t 

Ca 2 S i sNgti^S^B^B^ S r 2 S i sNs^ (S r q. 5Ca q. 5 
) 2 S r 5 N 8 ^i3^:^#H^ B a 2 S i 5 N s ii^i^^S: i: 
[0 0 3 1] 
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^-y; 10/ 



J;«9#L<{i. -«^6<IlcLxMyN | (2/3) x+ (4/3) y| ' t 
7t(iLxMyOzN I (2^3) x+ (4/3) y- (2/3) z\ : Rt?^^ 
ft. LtiBe.Mg. Ca. Sr. Ba. Z ni!f>h^j: ^Mi^ti^ imiik± 
MfiC. S i H G Cx S n> T i . Z H f :&^f>^^#J: l^Mtftt^ 
l«m±tr^»). ;6-oN{±M^> Otim^T-^oT. R {i#±^7C#-e^^ tt;!, 
^^'^-e*)oT. ^hiZ^<Dm.^'^KiiEu<Dm. Mg. B. Mn. Cr. Ni 

[0 0 3 2] 

$ lb -tom.^^ 6 0 %J^±. $f ^ t < (i 8 0 %&.±Tb^^^HWX- 

2b^o — ^6^tC{ix = 2. y=5tfc(ix=l. y = 7 -C^-g) C: fc;6^Mi Lv^^js 

[0 0 3 3] 

m^^^^ir^mM^^^^o -eolteMg. Cr. N i 5Sririi^3fc=Sr®<f 

1 0-1 0 0 0 p pm^jg5&f>(f, mm^mh<m.-r^^t^j:<mmt:^:ho 

[0 0 3 4] 

Rt3-^ttL-S^±li7C^ti. Y. La. Ce. Pr. Nd. Gd. Tb. Dy 
. Ho> Er. LuOo%lU&^±i>^^m^flX\^^:h::ti!}mtL\^^7f)K Sc> 
Sm. Tm. Yb^^^^t^tLTV^T^ iv^o * /cifSTC^J^JL^tc ^> , B> Mn^ 

. ±K^^^3momirmm^mir^T()\ Yb. Sm^(i2ffi. Ce> Pr. T 
[0 0 3 5] 
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^-v: 11/ 



}\^:^v±m±m^mit^^mi^MLx, Eu^+^nmitLxm^^^o eu2 

Eu 2 03>6^^0«:. ^^■--^*Lfs:^(^'^^ffli-<2> CI Lv^o 
[0 0 3 6] 

^i^mi^m^mm7um<7)m^mif^t. uu. B«jn$tt/;ca 2 s i 50 

0. 1N7. 9^Eu> Sr2Si50o. 1N7. glEu^ (CaaSri 
-a) 2Si50o. 1N7. g'.Eu, CaSiyOo. 5N9. 5^Eu. 
$'blC(i^±^;e»5^in$ttfcC a 2 S i 5 Oo. 5N7. 9:Eu, Sr2Si 
5O0. 5N7. 7:Eu. (CaaSri_a) 2Si50o. 1N7. 9: 
Eu^if;6-'2b^o 
[0 0 3 7] 

$ibtwSr2Si5N8:Eu, Pr.Ba2Si5N8:Eu, Pr.Mg 
2Si5N8:Eu, Pr, Zn2Si5N8:Eu, Pr. SrSi7Nio 
:Eu, Pr^BaSi7Nio:Eu, Ce.MgSi7Nio:Eu, Ce 
^ ZnSi7Nio:Eu, Ce. Sr2Ge5N8:Eu, Ce. Ba2Ge 
5N8:Eu, Pr.Mg2Ge5N8:Eu, Pr. Zn2Ge5N8:Eu 
, Pr> SrGe7Nio:Eu, Ce. BaGe7Nio:Eu, Pr.Mg 
Ge7Nio:Eu, Pr. ZnGe7Nio:Eu, Ce. Sri. sCaQ 
. 2Si5N8:Eu, Pr. Bai. sCaQ. 2Si5N8:Eu, Ce. 
Mgl. gCao. 2Si5N8:Eu, Pr. Zni. sCaQ. 2Si5N 
8:Eu, Ce. Sro. sGao. 2Si7Nio:Eu, La.Bao. 8 
C a 0. 2 S i 7N 1 0 : E u, La.MgQ. sCaQ. 2Si7Nio:E 
u, Nd. Zno. sCao. 2Si7Nio:Eu, Nd. Stq. sGaQ 
. 2Ge7Nio:Eu, Tb. BaQ. sCaQ. 2Ge7Nio:Eu, T 
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b>Mgo. sCao. 2Ge7Nio:Eu, Pr. Zhq. sCao. 2^ 
eyNiolEu. Pr. Stq. gCao. 2Si6GeNio:Eu, Pr 
>Bao. sCao. 2Si6GeNio:Eu, Pr.MgQ. sCaQ. 2 
Si6GeNio:Eu, ZnQ. gCao. 2Si6GeNio:Eu, 
Y. Sr2Si5N8:Pr.Ba2Si5N8:Pr> Sr2Si5N8:T 
b. BaGe 7N1 0 : Ce. (Sro. sCao. 5) aSrsOo. 1N7 
. 9:Eu. SrSi202N2:Eu. CaSi202N2: EusSr^^^^it 

10 0 3 8] 

> ^i^i^-feM^R a:;i^7 5:/l7M9 5 I9 -feza^St^d* 2 0 0 OTiMS 0 0 OKt 
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^ c: t i: ^Sr o T ^C5&^ ic# -i, -fe U A -e-ft^S $ fifz 

>f y > i; A . t;v 5 - A0>fb%^?fe#©itJ tc#;fr-S CI i: J: 0 . iff^^-fe 
iFffi^R 9*4 07iM7 0 t -t?;^*!)^ C: ii^^Ti ;i>o 
[0 0 3 9] 

[0 0 4 0] 

5-1 5^^111. ^ ic^tf ^ L < {i 1 0;«m~l 2/umti-^o mSi^'^^m't^ 
[0 0 4 11 

^tc, |II2SrMv>-C, M'fbJ^m^^fri: tT«fig=& (S r Cai-a) x 
SiyOzN I (2/3) x+ (4/^3) y- (2/3) z| :Eu-ex = 2. 
y = 5<^$!l3t:^'^'S:mHJ1-^o /ci/i. :$:^^tcfflv> ibtt^M<fctym^^#:ii> C: 

o 

[0 0 4 2] 

t-fW.m-(0^r. CaSrJ^#-t'5> (PI) o M#<^Sr. C a ii. m#:*1^ffl 
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[0 0 4 31 

WM<OS i ^mWt^ (P 2) o WM<DS i it. M^ii^^mmi-^^t:^^ 

T-^^o m^t'^>*'>. H3BO3. B203> Cu2 0. C u O^j: i^<Dit^m 
[0 0 4 4] 

^i::. Mf4-<7>sr. c a^mmw^m^^xmitir^ (ps) o ^(om^^^^. 

it 1 K^to 

[0 0 4 5] 

[^kil 

SSr + N2 Sr3N2 
3Ca + N2 Ca3N2 
[0 0 4 6] 

Sr. Ca«r. M^#ffl^tf, 6 0 0 ~ 9 0 0 "C-e^ 5 B#ffiM'fti-*o Sr. 

I9> Sr. C aCOM-fktJ^^f^iii/i^Ti^So Sr. CaOa<btf^±^ 
[0 0 4 7] 



[0 0 4 8] 

3 S i + 2N2 



S i 3N4 
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[0 0 4 9] 

^^ms i mmw^m^^. s o o~ 1 2 o ov. ms^m. mAt-r^o ^ 

[0 0 5 0] 

Sr. C a ^ L< fiS r -C a<7)M'fbt/=£r^#-t-^ (P5) o Sr, Ca, S 

-jC7::^n'(^m^^^0o mm^. s KomAm^'^mr^ (P6) « 

[0 0 5 1] 

(P7) o ^^(or)Vij^)±m^m<omAm. m.'\t^^mm^xm.it:^^x2\^ 

[0 0 5 2] 

^ C a . S r - C a (OmAtm. S i <om^mi. E u O'Tb-^t^E u 2 O 3 . L a O 
^k^tfLa 2 03. Mn^fb-^J^^^^bnb. M-^i"^ (P8) o 
[0 0 5 3] 

ft^lC, Sr> Ca, Sr-Ca <omAt^^ S i (Om.'it^^^ E u <D^t'k<'^E u 
2 030^'g-J^. L aO'fb'^i^L a 2 0 3 «rT>>=E-T#ffl^4't?> j^^-T-S ( 
P 9) o iife^tcj: t). Mn;&^^Jn^ti,f^S r-Ca-Si-0-N:Eu, La 
•C^^tv;g,^:)fe>f$:^#;|>c:i:;6-'T-§^ (P 1 0) o CK^^^frc j;;2>^:^^^7C^ 
(OmB^^. "itSizmto ::(Ot^(DMn^:^mit^ 1 0 0 p prnJiHT-e^^o 
[0 0 5 4] 

[-fbs] 

(x/3) Sr3N2+ (1. 96x/3) Ca3N2 + 
(5/3) Si3N4+ (0. 03/2) EU2O3+ (0. 01/2) La2 
O3 

-*SrxCai. 96-xEuo. 03Lao. OlSisOo. 05N7. 7 



liiiE# 2003-3102538 



2002-326155 ^ ^--J : 16/ 

8 

[0 0 5 5] 
[0 0 5 6] 

m^T^M-^^l 200-1700 "COlSH-e^f 9 ;2>/6^ 1 4 

0 0-1 7 0 0 x:<Dmmum^^i^t tv^o 

[0 0 5 7] 
[0 0 5 8] 

9 tcf^^^;i>v^{iM^f ^Ci-htcioT. ±^L/ifeJ^. )^J^<0@Bf^{f "bo^^ 
[0 0 5 9] 
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: 17/ 



-r^^mMntLxit, m.mtr)vs,z:.^A, ^^m. ^-^m. v^'^^^ 

[0 0 6 0] 

6 4, 1 5 0-^tciam$tLTv^;2,^>fl:T;v^-'>A=S:5^jiK1-^cvD at^m^ 
^M^^^>6^^^^MS*t*l'*f^^i-^<^ t:6^T'§;5>o i<^'fifetc^), t;!/^;!/'^ 

"^A^ -Jr^^, ^rJ'V^ V)\/:n:z.^A^ ffV^^J^^ 7^^^^A^<D^m 

(7)it^mt:\^>0o m.^^t LTti. A1N> GaN^ Si3N4, BN. Tis 
N4> Zr3N4. H f 3 N 4 ^;6^W«btt;2,o 9--YTn>, y9 - 



10 0 6 11 
[0 0 6 2] 
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ION. A 1 2 o ^it^m. ^mm^im. mitmomKj^mu m-^ 

(0 0 6 31 

Tfi. t;v5-'>a, -Jrxf^, -^^v, sJ^-^^. i^;v3:=^'>A<7);>{^;vT5 ytt 
iJ'Vti. rt^i n-s i t ufi^'^> ^mm.^m^i^^X'ri.m-^^hii^X^h 



[0 0 6 4] 

. #tc 2 0 0 ~ 3 0 0 X,^fz 19 i:.%^tc^5l&^:IJW^'1g:Ti-^o M-fb^ 

[0 0 6 51 
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[0 0 6 61 
10 0 6 7] 

f ^ c: t i o T 0 it ma $ tt * o U - K "7 V - A 1 3 t±M X. f« A •? ^ J: 
[0 0 6 8] 

1 a i:. ^5!lx.(fa^;K^v#J3i>6-ib=^^^^tt#fl-l 1 b J: < 
U^LX:^yV'-tLfz^^^Ul 1^. H^^T-l 0 36^me$tL/i:^ T'lcii 
A-t^o ^^SR#1 llC'g-ttt^^^'p^T-lClyumJii.TO^^;^* 

^^^t^N-l lhK0^<^tfi:ht*7^'^. m^^U^l 1 b(^X9';-^®^ 
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^->^: 20/ 



[0 0 6 9] 

[0 0 7 0] 
[0 0 7 1] 

x^:ho 

[0 0 7 2] 

3g*tfi-i 2xmitim^i ib^mmLfzvm^. ms (b) (i^T-j[^<^=si^M# 
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[0 0 7 3] 

{mM<o^m 2 ] 

^ o 
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